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) ELECTRIC IGNITER FOR INFLAMMABLE 

)Abstract: 

OBLEM TO BE SOLVED; To provide an electric igniter for inflammable 
ch has such high ignition reliability that can guarantee at least 400-mA 
i-igniting current with a total igniting current of <1.200 mA for the 
ety of automobiles. 

LUTION: An electric igniter for inflammable is constituted in such a way 
t conductive electrodes 9 and 10 passed through a glass cylinder are 
mected to a printed circuit supported by a printed circuit board 1 5 and 
at resistive heating element 19 is mounted on the circuit board 15 and 
mected to the electrodes 9 and 10 through two separated conductive 
tallic sections 1 7 and 1 8 which are extended over the whole area of the 
;uit board 15. Each conductive metallic section comes into contact with 
J of the electrodes 9 and 10 and the heating element 19 and metallic 
;tions 17 and 18 are covered with a pyrotechnic detonating composition 
The heating element 19 is constituted of a metallic compound having a 
jkness of <0.001 mm and volume resistivity between 0.5x106 Qm and 2x 
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A.IMS 



aim 1] In the electric ammunition ignitor which comes to contain the explosion head which consists of an airtight 
1 which has an up side (3) inside the metal container which was surrounded with the double shaping compound (13) 
was held, and was constituted from a solid body (5) A part for the shank of this electric ammunition ignitor is 
stituted by the glass cylinder in which two conductive electrodes (9 10) which have the configuration of a pin pass 
)ugh the inside of it. One of these conductive electrodes (9 10) is electrically connected to said solid body (5). Said 
ductive electrode (9 10) Have one edge extended across the up side (3) of said airtight wall, and by the this extended 
;e said conductive electrode (9 10) It can connect now with the flat printed circuit supported by the printed circuit 
rd (1 5) electrically. Said conductive electrode (9 10) It passes through the inside of said printed circuit board (15) 
If. Said electric ammunition ignitor again It is laid on said insulating printed circuit board (15). Entailment of the flat 
stance heating element (19) connected to said conductive electrode (9 10) through two conductive metal regions (17 
which are prolonged over this whole printed circuit board (15), and which were separated is carried out. The each 
cal region of said conductivity contacts one of said conductive electrodes (9 10). Said flat resistance heating element 
) and said flat conductive metal region (17 18) It is the electric ammunition ignitor covered with the ammunition 
•losion constituent (20). (i) Said flat resistance heating element (19) has the thickness of 0.001 millimeters or less. 
J volume resistivity is 0.5x106. It is constituted with the metallic compounds between ohm meter and 2xl06-ohm 
ter, (ii) Said ammunition explosion constituent (20) is constituted by the lacquer made from the polyvinyl binder, and 
initiator. It reaches (iii). Electric ammunition ignitor to which the varistor (22) which consists of a thin layer 
smbly is characterized by being attached in said conductive metal region (17 18). 

aim 2] The ignitor body (2) of the cylindrical shape with which it has said flat up side (3) and said lower side (4), and 
i two conductive electrodes (9 10) pass through the inside of it is included. Said conductive electrode (9 10) can be 
inected with a current source of supply. The disengageable cap (1 1) which contains **** ignition charge (12) on said 
itor body (2) is attached in the upper part. Said cap (1 1) and said ignitor body (2) Said up side (3) where said ignitor 
ly (2) which doubles firmly, is held with the double shaping compound (13), and is located in the interior of said cap 
) is flat It is covered with said insulating printed circuit board (15), and said conductive electrode (9 10) passes said 
ited circuit board (15) itself. Said electric ammunition ignitor is put on said insulating printed circuit board (15) 
in. Entailment of the flat resistance heating element (19) connected to said conductive electrode (9 10) through two 
iductive metal regions (17 18) which are prolonged over this whole printed circuit board (15), and which were 
arated is carried out. And the each metal region of said conductivity One of said conductive electrodes (9 10) is 
itacted. Said flat resistance heating element (19) and said flat conductive metal region (17 18) It is the electric 
munition ignitor covered with the ammunition explosion constituent (20). (i) Said flat resistance heating element (19) 
. the thickness of 0.001 millimeters or less. The volume resistivity is 0.5x106. It is constituted with the metallic 
npounds between ohm meter and 2xl06-ohm meter, (ii) Said ammunition explosion constituent (20) is constituted by 
lacquer made from the polyvinyl binder, and the initiator, It reaches (iii). Electric ammunition ignitor according to 
im 1 to which the varistor (22) which consists of a thin layer assembly is characterized by being attached in said 
iductive metal region (17 18). 

aim 3] The electric ammunition ignitor according to claim 2 from which said initiator is constituted by the alkali- 
tal salt of dinitro benzo FUROKISAN. 

aim 4] The electric ammunition ignitor according to claim 3 from which said initiator is constituted by rubidium 
itro benzo FUROKISAN. 

aim 5] The electric ammunition ignitor according to claim 2 said whose binder is the copolymer of the acetic ester of 
inyl chloride. 

aim 6] The electric ammunition ignitor according to claim 2 chosen from the groups which said metallic compounds 
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)me from the binary system alloy which|^ as a principal component the alloy v^|h uses a bismuth, tantalum 
de, iron, and copper as a principal component and nickel, chromium, and Lynn, and a 3 yuan alloy, 
lim' 7] The electric ammunition ignitor according to claim 2 in which said varistor has a switch electrical potential 
^rence between 5.5 volts and 1 7 volts about the larger peak current than 1 OOA. 

dm 8] The electric ammunition ignitor according to claim 2 in which said electric ammunition ignitor has a larger 
-firing current value than 500mA. 

dm 9] The electric ammunition ignitor according to claim 2 in which said electric ammunition ignitor has the total 
ig current value of less than 1200mA. 

dm 10] The electric ammunition ignitor according to claim 2 constituted with the ingredient chosen from the groups 
ch said insulating printed circuit board (15) becomes from an alumina and silicone. 
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FAILED DESCRIPTION 



tailed Description of the Invention] 
)1] 

:ld of the Invention] This invention is the electric ammunition ignitor (electropyrotechnic ignitor) meant so that it 
ht be used for the field of the insurance of an automobile. It is related and is related with the field of the electric 
nunition ignitor meant so that seat belt retractor (seat-belt retractor) or the **** gas generator for air bags 
otechnic gas generator) might be exploded especially. This invention relates to the electric ammunition ignitor 
ch has the heating system more specifically formed of the thin-film-resistor nature bridge connected to two 
ductive metal regions. 
)2] 

scription of the Prior Art] The electric ammunition ignitor meant so that it might be conventionally used for the field 
le insurance of an automobile is an insulating body extended with the disengageable body of a metal, and is formed 
1 the insulating body with which two electrodes pass through the inside of it. These electrodes of each other are 
nected in the form connected by the resistance heating filament surrounded with the explosion nature constituent like 
constituent which uses for example, trinitro resorcinol acid chloride (trinitroresorcinate) as a principal component, 
vever. United States patent 3rd, 572, No. 247, United States patent 4th, 517, No. 895, United States patent 4th, 959, 
01 1 and United States patent 5th, 099, and an ignitor that is described by No. 762 have the fault that it is sensitive to 
•ation of an automobile in the joint to which it was soldered between the resistance filament and the electrode, for 
mple. When these soldered joints receive the stress by vibration of a car repetitively, they have a possibility of 
roying an ignitor and making it into actuation impossible. 
33] 

)blem(s) to be Solved by the Invention] Therefore, in order to amend the above faults, the ignitor which has a 
figuration which touches two separate conductive metal regions to which an electrode extends over the whole fi-ont 
J of the insulating body which exists in the interior of a metal cap has been developed. These two conductive metal 
ons of each other are connected in the form connected by the thin flat resistance strip put on the fi*ont face of an 
ilating body. An above-mentioned conductive region and an above-mentioned resistance strip are covered with the 
losion constituent. For example. United States patent 5th, 554, No. 585, United States patent 4th, 690, No. 056 and 
ted States patent 5th, 732, and an ignitor that is described by No. 634 are not sensitive to vibration of an automobile 
longer. 

34] Moreover, an electric ammunition ignitor is characterized with two values of "all firing current (all-fire current)" 
"non-firing current (no-fire current)." If an "all ignition" current becomes higher than it, all the ignitors of one batch 
respond to the restrictive magnitude of the current which will operate certainly. 

05] At present, all the firing current that an automaker demands is 800mA (mA) or 1200mA. Moreover, by one side, 
on-firing current becomes lower than it, it corresponds to the restrictive magnitude of the current on which neither of 
ignitors of a batch stops operating certainly. At present, the current which an automaker demands non-"ignited" is 
mA or 250mA. 

06] However, an automaker wants increasingly the electric ammunition ignitor which guarantees at least 400mA 
-firing current to be also at all the firing current near 1200mA to be able to come to hand, although the detonator for 
ging which fulfills either of the conditions about all above-mentioned firing current and non-firing current like 
X)ugh described by international public presentation W098/39615 No. is found out - conditions above-mentioned in 
time - both - the electric ammunition ignitor with the operating time which fills at the time of cooperation and the 
;ty of an automobile requires, and compatibility does not exist at all. 

07] If this invention is made in view of the above-mentioned trouble and it says specifically, it will aim at offering 
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electric ammunition ignitor. 
08] 

jans for Solving the Problem] In order to solve the above-mentioned trouble, this invention inside the metal 
tainer which was surrounded with the double shaping compound and held In the electric ammxmition ignitor which 
les to contain the explosion head which consists of an airtight wall which has an up side and consisted of solid 
ies (solid body) A part for the shank of this electric ammunition ignitor is constituted by the glass cylinder in which 
. conductive electrodes which have the configuration of a pin pass through the inside of it. One of these conductive 
jtrodes Direct or the soldered joint connects with the above-mentioned solid body electrically using the metal 
tact. The above-mentioned conductive electrode It has one edge extended across the up side of the above-mentioned 
ight wall. By this extended edge the above-mentioned conductive electrode It can connect now with the flat printed 
:uit supported by the printed circuit board electrically. The above-mentioned conductive electrode It passes through 
inside of the above-mentioned printed circuit board itself The above-mentioned electric ammunition ignitor again 
; flat resistance heating element connected to the above-mentioned conductive electrode through two conductive 
:al regions which are laid on the above-mentioned insulating printed circuit board, and are prolonged over the above- 
itioned whole printed circuit board, and which were separated Entailment of (for example, the thin-film-resistor 
ire bridge) is carried out. Each above-mentioned conductive metal region One of the above-mentioned conductive 
:trodes is contacted. The flat above-mentioned resistance heating element and the flat above-mentioned conductive 
:al region It is the electric ammunition ignitor covered with the anmiunition explosion constituent (pyrotechnic 
iating composition), (i) The flat above-mentioned resistance heating element has the thickness below 0. 001 
iimeters (mm). The volume resistivity is 0.5x106. Ohm meter (omegam) and 2x106 It is constituted with the metallic 
ipounds between ohm meter, (ii) The above-mentioned ammunition explosion constituent is constituted by the 
juer made from the polyvinyl binder, and the initiator, It reaches (iii). The varistor which consists of a thin layer 
smbly offers the electric ammunition ignitor characterized by being attached in the above-mentioned conductive 
:al region. 

09] Speaking more specifically, this invention's being the electric ammunition ignitor of the above configurations. 
; ignitor body of the cylindrical shape with which it has a flat up side and a lower side, and two conductive electrodes 
s through the inside of it is included. The above-mentioned conductive electrode can be connected with a current 
rce of supply. In the upper part of the above-mentioned ignitor body The disengageable cap which contains **** 
ition charge (pyrotechnic ignition charge) is attached. The above-mentioned cap and the above-mentioned ignitor 
ly The flat above-mentioned up side of the above-mentioned ignitor body which doubles firmly, is held with the 
ible shaping compound, and is located in the interior of the above-mentioned cap It is covered with the insulating 
ited circuit board, and the above-mentioned conductive electrode passes the above-mentioned printed circuit board 
If The above-mentioned electric ammunition ignitor is put on the above-mentioned insulating printed circuit board 
in. And entailment also of the flat resistance heating element connected to the above-mentioned conductive electrode 
)ugh two conductive metal regions which are prolonged over the above-mentioned whole printed circuit board, and 
ich were separated is carried out. Each above-mentioned conductive metal region contacts one of the above- 
ntioned conductive electrodes. The flat above-mentioned resistance heating element and the flat above-mentioned 
iductive metal region are the electric ammunition ignitor covered with the ammunition explosion constituent, (i) The 
above-mentioned resistance heating element has the thickness of 0.001 millimeters or less. The volume resistivity is 
xl06. Ohm meter and 2x106 It is constituted with the metallic compounds between ohm meter, (ii) The above- 
titioned ammunition explosion constituent is constituted by the lacquer made from the polyvinyl binder, and the 
iator, It reaches (iii). The varistor which consists of a thin layer assembly offers the electric ammunition ignitor 
racterized by being attached in the above-mentioned conductive metal region. 

10] There are the following three new descriptions in the electric ammunition ignitor conceming this invention 
apared with the conventional ignitor which operates that it is also in a thin film bridge. Namely, the thing for which - 
i-film-resistor nature bridge has a very high volume resistivity, - using the initiator which eliminates all oxidation 
uction mixture that an explosion constituent is alike occasionally, carries out, comes out so, and exists - And it is not 
called in the interior of an ignitor body as - varistor is put on the conductive metal region inside an ignition head, for 
mple, is described by the Europe patent public presentation official report 0th, 802, No. 092 and United States patent 
,616,' and No. 841. 

11] Although the initiator used for making an explosion constituent may be the conventional initiator like trinitro 
Drcinol acid chloride, if the 1st desirable embodiment of this invention is followed, it will be preferably constituted 
the alkali-metal salt of dinitro benzo FUROKISAN (dinitrobenzofuroxane), especially rubidium dinitro benzo 
ROKISAN. In this case, a binder serves as a copolymer (polyvinyl chloride acetate) of the acetic ester of a vinyl 
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)ride preferably. , . , ^ n 

12] If the 2nd desirable embodiment of this invention is followed, the metallic compounds which form a flat 
stance heating element will be chosen from the groups who consist of a binary system alloy which uses as a 
icipal component the alloy which uses a bismuth, tantalum nitride, iron, and the copper base as a principal 
iponent and nickel, chromium, and Lynn, and a 3 yuan alloy. Preferably, a varistor will have the jump starting 
sntial (jump-start voltage) between 5.5 volts (V) and 17 volts about the larger peak current than lOOA (A) (time 
3unt is 8 - 20 microseconds (microsecondec)). 

13] The electric ammunition ignitor of this invention makes it possible to guarantee a larger non-firing current value 
the total larger firing current value of 1200mA or less than 500mA with high dependability by determining the size 
he component appropriately in this way. As for the electric ammunition ignitor of this invention which has the 
ition dependability of a hi^ level, it is desirable to be used in the **** gas generator meant so that the safety device 
the user of the automobile like an air bag or seat belt retractor might be started. 
14] 

ibodiment of the Invention] Detailed explanation of the gestalt of desirable operation of this invention is descnbmg 
•>w based on drawing 1 and drawing 2 . Drawing 1 is drawing showing the configuration of the electric ammunition 
itor concerning one example of this invention on the shaft-orientations cross section. The electric anununition ignitor 
lown in drawing 1 is produced with the ignitor body 2 which consists of an airtight wall. This ignitor body 2 has the 
.figuration of the rotation form cylinder equipped with the solid body 5 which consists of the flat up side 3 and a flat 
'er side 4, and a side attachment wall that has the external circular shoulder 6. The glass sheaths (glass sheaths) 7 and 
'hich are the glass cylinders of two shaft orientations by which two conductive electrodes 9 and 10 were formed into 
re advancing covering the height of the whole ignitor body 2. Each conductive electrode has larger die length than 
height of the ignitor body 2. The above-mentioned conductive electrode is slightty prolonged across the flat up side 
f the ignitor body 2, and is installed in a form which is extended quite downward rather than the flat lower side 4 of 
ignitor body 2. 

15] On the ignitor body 2, the cap 1 1 which is the disengageable metal container of the cylindncal shape supported 
he upper part of the external circular shoulder 6 is laid. This disengageable cap 1 1 is an aluminium cap preferably, 
s cap 1 1 contains the **** ignition charge 12, and is held in the condition of having been firmly attached in the body 
ith the double insulating shaping compound 13 like the double shaping compound of an epoxy resin for example. 
. **** ignition charge 12 is preferably constituted by the powder which uses boron and a potassiimi nitrate as a 
icipal component, and may be supported with the cylindrical shape skirt board 14 of the hollow prepared in the 
;rior of cap 1 1. A metal skirt board or a plastics skirt board is sufficient as this cylindrical shape skirt board 14. The 
ible shaping compound 13 can free the lower limit section of two conductive electrodes 9 and 10, and can connect 
se electrodes now to a current source of supply in this way. 

a 6] The flat up side 3 of the ignitor body 2 located in the interior of cap 1 1 is covered as it is also at the insulating 
ited circuit board 1 5 to which electrodes 9 and 1 0 have also passed through the inside of it. This insulating printed 
:uit board 15 has the shape of a disk type, and will be made from an ingredient called the alumina or silicone which is 
conductor which was excellent preferably although it was not the outstanding electric conduction object. 
117] It is on this insulating printed circuit board 15 that a triggering device is laid. This triggering device constitutes 
nucleus section of this invention, and it describes it still more specifically about this, referring to drawing ^ here, 
iwing 2 is the top view which looked at the insulating printed circuit board installed in the interior of an electric 
munition ignitor shown in drawing 1 from the top. In drawing 2 , the up side 16 of the insulating printed circuit board 
is covered with the conductive metal regions 17 and 18 of two non-contact types separated mutually. One electrode 
two electrodes 9 and 10 advances into each conductive metal region, and it is soldered to the up front face of this 
iductive metal region. On the whole, the conductive metal regions 17 and 18 have the form of the arc of one circle, 
1 are made from copper and, generally have the thickness of about 35 micrometers (micrometer). 
n 8] Two conductive metal regions 1 7 and 1 8 of each other are connected in the form connected by the flat resistance 
iting element 19 put on the printed circuit board 15 of the above-mentioned insulation, according to the 1st basic 
ture of this invention - this flat resistance heating element - 1 micrometer or less - occasionally ~ alike - carrying 
: - the thickness of about 0.5 micrometers - having - **** ~ that volume resistivity - 0.5x106 Ohm meter and 
106 It is made from the metallic compounds between ohm meter. These metallic compounds are chosen from the 
»ups who consist of a binary system alloy which uses as a principal component preferably the alloy which uses a 
muth, tantalum nitride, iron, and copper as a principal component, nickel, chromium, and Lynn, and a 3 yuan alloy, 
this, it turns out that especially tantalum nitride is suitable. 

)19] According to the 2nd basic feature of this invention, a flat above-mentioned element (resistance heating element) 
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ind the above-mentioned flat conductive^l^al regions 17 and 18 are covered with^ll^ ammunition explosion 
stituent 20 formed with the lacquer made from the polyvinyl binder and the initiator. This initiator will be formed by 
alkali-metal salt of dinitro benzo FUROKISAN, i.e., rubidium dinitro benzo FUROKISAN, and the copolymer of 
acetic ester of a vinyl chloride will be preferably used as a binder. With the inflammable film 21 like the film of "a 
D film (nitrofilm)", the ammunition explosion constituent 20 can be protected so that it may not contact the **** 
tion charge 1 2 and directly. 

20] In order that the varistor 22 constituted, for example by the thin layer assembly like the thin layer of a zinc oxide 

protect the electric ammunition ignitor 1 fi-om the static discharge of the high voltage according to the 3rd basic 
ure of this invention, it is attached in the conductive metal regions 17 and 18 at the last. This varistor 22 formed 
)re the ammunition explosion constituent 20 is put will have a cut-out electrical potential difference (cut-out voltage) 
veen 5.5 volts (V) and 17 volts about the larger peak current than lOOA preferably (time amount is 8 - 20 

roseconds). . , 

21] By determining the size of a component proper, this invention enables manufacture of an electric ammunition 
tor which has a larger non-firing current value than 500mA and the total firing current value of less than 1200mA in 
way. 

imple: The batch of an electric ammunition ignitor was manufactured according to what was shown in explanation, 
drawing 1 and drawing 2 of an electric ammunition ignitor of this invention described so far. These electric 
nunition ignitors had the description as shown in the following table 1, and brought about the result as shown in this 
e 1. 
22] 
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jse electric ammunition ignitors do not have any degradation, and are equal to 4000 static discharge produced fi-om 
150pF (picofarad) capacitor to which the load was given to 25 kilovolts (kV) with the 150 ohms (omega) series 
stance vessel. 

23] Furthermore, these electric ammunition ignitors bear the mechanical shock more than 2000g (gram), and the 
mial shock of the limit of -65-degreeC-+125-degreeC. 
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/«c+^->:/ (1 1) f)^±mzm'o{-'tifi^nxiDO. 
wim^^-jzf (11) ^<t:um^^ if-t^ ^--^{^ 

(2) (a, 2mmM\L'^m (l 3) IcJioXLoA^O.*: 
•&t)-ti-X<!SJ$$nxt5 0. mIfE14^-v>7^ (11) CDF^jgP 

\z\^Lmri>wm^ ^'^^ ^'--^v^ (2) «¥«i;s;flMta± 

SBM (3) «, ^»ttOB(lBB:;''J>hlHl8S-»S (15) 



<CJ;0Sa:btaX*3 0. n9?B^m'gg<S (9. \ 0) \tm 
ffByj > MHl!f83S« (15) g|«i*iBij^it, 

>MslJ!SS« (15) ±lc«j»$n. gi:/U>h 

lH|g§3£« (1 5) '^w\zt>rz-:>xmxJ-^^^um^{z'A 
^■^nrz2-z>(Dmm'&.^m.w>ys. (i ?. i s) ^^lx 
wmmm'&MM{9, lo) (ci^^^nxi^^^s/iffi 
in:tfe?jni?ft5^^^ (19) ^foi*i#bx*30, ^^roflfrtB^ 

'eiSl4<feMgpJ!tfS. fiflSBiglittliS^ (9, 1 0 ) -5 *. W 
-oiitiML. ¥S7i£H5tBSinttJn3^ig^ (19) 

umtmn.^^m,nm (17, 1 s ) js^, ^kxasji m 
ma (2 0) icj;o®t)nxt,iS«mj'cXp^-f i/:»-'r^' 

(i) wmmmm.m.vmmm=f- {\ 9) tfi. 0. 0 

0. 5 X 1 06 ;t— A • >C— 2 X 1 06:^-A • 

^— h;u«rpiicfe.5^M^b^<^icJ;0*«j5£$nxt,iac 

( i i ) SStBi^Ise^ffifiei^ (20) 75^ 1^ U 

«£^??jxfis e. tlit ^ ■> ;^ - tes^ tc J; D ^ nx 

(iii) '}i^7'-fe>-:/U*^e.^J:SnUX5' (2 2) 7J^\ 

MfBj@mi4#JSgB« (17, 18) icffiio^^ttenxii 

[|t;RiS3] BSfBS^i^T!)^'. ->*- ^□^>y7P^1^- 
>CD7;^A U ^iSifilC J: Olj^fiK^tlXti-S^^Jg 2 BB-iffi 

[|»5Rii4] WfBSJSII*^. jt/f>^-'i;Av?- hD^> 
V7 o >{C J; 0 tK^K^ tlXt,i-2) 3 SB-mom^ 

i7DAt5<t?/U >*3tfi£:«-<h-r-5 25t-&#*3J:a<:3 

7c^^^^<bti.^if)ir--:f(D^A^^miR^n^imm2m 

Cg95j<i?i7] iifltBA-'JX^';)^*. 1 0 0Z>^7'J:O;'c 

#tie-i>iissicc>(/ix> 5. 5jH;i/h<h 1 7iH;i/h® 
rp^ro^o^Amffi^WTsw^ig 2 tB«cwm»j'cxs,-i' 

ci»*i@ 8 ] mmmm.xjLS.'i ^i-o'-t^, 5 o o 
5 u7>^7^ox^f^^M^xmmm^^-t^m^m2 
tEWi<Dmm.'Xx&'i if^^ ^-o 

[If 5i<i@ 9 ] mmi.m.xi:s>-i f-r^^-tt^^ 1 2 0 

0 5 U T>^T*fK«±^i^mii£{i^W-r-5Si5JKi|l2 8B 
1 0 ] i^i&tt© WtB^ 'J > h IHIHS-Sffi ( 1 
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5) T)l^ir^^xS^^'}'n-yf)^(bti^^)\^-y''<D 

[0 0 0 1 ] 

— (electropyrotechnic ignitor) IcB^L, ^\z. S^— 
h U h ^^37 (seat-belt retractor). ^;^tlx 
T ^^(DiKJL%V^'%^:k^ (pyrotechnic gas genera 

tor ) ^mm't^^o\zMm'^ntLrmtK:LS^^ ^i-^ 
(Dmm.^^mMmz\mt^ntz.-mmi^m^y') -ji^\z^ 

[0 0 0 2] 

u±m-^mz^K)'^^^n^mm\i'^wx-^^'z. ^(d 

M (trinitroresorcinate ) ^£fiK^><h-r'5fflfi£4*J<i:V^ 

-oTz^o ummi±m^^ iz^^xmom ^tirzmmm^u 
M :7 ^ ^ ;<> h J; 0 5 n ^ ff^TS t/ ^ M $ nx 

V^-5o {^f}^Vt^:fy^^. CTAtf*lItfffm3. 5 7 2. 2 

4 7^. ~:¥imm^m4, 517, 895-^. *^*ri^m 

4. 959. 0 1 l^^J:0^*Sim^|g5. 0 9 9. 7 

6 2'mz$^m^nx^^^^ou-( ^^-t^^-^t. sintt 

^ l^X Sfti^cTD® IS#:xfe ^ o ^ 

L^n^iiFm-^n^\,z'r^^^nf)^$>^o 

[0 0 0 3] 

^tE'r^^m\±-^W(Dm~i^i^mzt:>ti^xmu^ 2^(D 
<Dmm^^mw^mLmmi.x\^^^j^z>um^ii^mr 
^i-^^-f)^m^^nx^rzo zn^<D2'0(Dmm 
^^mmmt. mm&~^t^(omm±izmm^rirz.-m<^^ 
mui&ini±7. h u yyiz<^omi^^n^mxm^izim 

It. ^mmmmz^r)mt:>nxi^^o m^f^^i-^^im^nm 

5. 5 5 4. 5 8^^.Mmm^m4, 6 9 0. 0 5 6 
^;feci:^^RH<#ITIB5, 7 3 2. 6 3 4-^tctdai$nx 

xwimx^tu^^o 

[0 0 0 4] '^(o.t. mm.iKXi?u-f!fi--f^-\-t. ^± 

^ikmm (all-fire current) j m^ikMrn 
(no-fire current ) J ^^^o 2'D(Dm^z^r:>X^WL^ 



(ony ^(D±x(D-( ^'-r-i i^-mmizimj-r^ z:t.iz 
f;ii^m^<ommm^:k^^\zi^}^r^o 
[0 0 0 5] }^W}m^-ti'':f)mjR-r^±'jitkmmt. 

:^P#.'SXti8 0 0 ^ Vy>^7 (mA) ^fziitl 200 

^0Y>^7x^^o ^rz-yjx. mmiKMikit. -^n 
iipmLu<u^mm(DmfSimji^^^\zptJt^'r^. 
0 0^ U7>^7^fc(i2 5 0 a oy>^yx$>^. 

[0 0 0 6] Lf}^Lrjif)^ib. 120 

0 ^ oy>^7izirL^^±mtKmmxt>^x'prx< 

0 0^ U T>^7<D^5gi/c'igz^E^«fiET^'^a^Xp^W 

^*:r-r^-^x^x^^;zL^. ^r^rm^j^oizu 

oXl^^o ^JA«H^iig^W0 9 8/ 3 9 6 1 5-§^ICfe 
^ $ nx.t/ ^ ^ t> (7) cfc -5 tc, ±BB<7^^5BXfg^[4o J; ZSM 

mikmmzm-r^^i^(Di.^-rn^^-:^^mirz'rmmmm 
mm\^^iti^nx\^^^^(D(D. m^j^sX^t. ±m(D^i^ 

^wi-jj^mm\zmrz\^f)^'::>^mm(D^±fjE^^m^-t^i^ 

[0 0 0 7] -4^mm\:t±umm.^jz^^xrj:i^nrz^(D 
-^mmt^z.^^m^^'t^hcDx^^. 

[0 0 0 8] 

s^iz. :^mmt. 2m^mit^mzxomom^tii^n 

(solid body) xm^^nrzm.^^mf)^^ts:^^sm^y 
H^^^x^c^ffim^A::I:s,-r ^:^'i'^-tc:fei>x, zkd 

^ 2 'Domm^mm^'^ * ^ mm- ^ ;y ^ ^ v u > 

ti. \thjtz¥i^-i^nrzmmz^^xmm^^rz\t±mAi 
^.^m^^x±.%^^m^mzmm.mzmm^nx^K^. ± 
w2^mttm«ifi. ±tBri^i4S(oxgBs^)gAX3gs$ 

Bd^mm^iS. yu>hlEilg&ffi«(cJ;oX^l#$n;t 
^ttco±|E:/'J>hlHlS&SS±tciE6^-$n, Xgdyu> 

7t 2 -r^coagiitt^jsasiiJc^^n^ \.x±Mmw&Mmzmm 
'^ntz-^m.f^m.tKmwmm^f- m?L\^. ummmzr^) 

mm^'f'i^^UALmmmvt^.mmm^. ^x,s,e^iffl^5Jc:^^ 

(pyrotechnic initiating composition) (CJ:0^^tl 
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fji^trntrimumm^^^. o. o o i ^ u ^ - h;i/ (m 

m) &.T<Dm^^^i.. ^(o{^mmnmy>^o. sx i o 

6 A • h;i/ (Qm) <h 2 X J 0 6 A • ^ — 

(ii) ±Rei>c:i:s,®ii«iftti^7!?^% t'-;i.«^??JT 

^Dcfcl/ (iii) B^7i3>yj;!i^b/cJ:^/tUy;3'i6^\ ± 
(pyrotechnic ignition charge ) ^^K^T^^J^^^ft pJtb 

\zt:>ti o T5S?>'^ ci: o WK\^^\z^m ^ titz. 2 

t!?^*, 0. 0 0 1 ^ U ^- hJmT<^i?^^WL> ^<Di^ 

?affiK^7!)^'0- 5X106 ;t-A • ^— 2X10 

6 • h )V(Dm\z$>^±mAt^mz^K)m^%^ 
nxi^^ci:, (ii) . ±.miKiL&^mm%^ti^. ^i^u 

e - ;i/?5^?fijTf^ ^ ^ * IC ct D ^ 
nri^^Ci, (iii) mmT'My^')f)^^f^^ 

^■^9-\z];t-<x. -j^mmz^^^m%xiLSi-i ^ 
'i^mmm^y)^. &.^\zLx^ox$>^j:.^u^^^^ 
im^n. m^iftmMnwt'j^m'j^nmo, so 2. 09 



[0011] i^mmr^m^i^^(Dizim\^n^mmm 
mmx& r:>xj:\^^y)^. '^'^m(Dm 1 ^ l i^ms^^ti 

izm^i^^. jM-^L<{i. i/n hD>^>^/>'D^-tt> (di 
nitrobenzofuroxane) (DT )Vti ^f\z)V\i-JO 
L.iy-\-u^yVya^^>\z^y)m^^n^z.ti\zU 

^xx^;i/CDit|B^fi^ (polyvinyl chloride acetate) 

[0 0 12] -jf^m(Dm2(o^^vh^mmmM\zu?^ 

(h -r ^ 2 x:^^ *5 J: 3 vt-^-^f)^ y''(D 
^MiR^n^o »^L<ti. /N'UX^fi. 1 0 0 7'>^ 
T (A) cl:0;t^t^tf-iJ7mjKJCOl^T> 5. 57j^;i/h 
(V) <hl 7;i^;i/h00Pp^(Z)M^b^temB£ (jump-start 
voltage) ^^-r^C^lzU^ (Btr^gj^, 8 2 0 V-f 
^ Pfj'^ (Msec) ) c 

[0 0 13] -^¥^m(Dmm.iKi:s^-f ^-r-f ^-\tf)^< u 

T. ^(Dm^mmo)-^^ x^mmzik^-r^^itiz^-:, 

1 2 0 0^ oy>^y^T(D±mik.mmii^. m^^mm 
vkxmE-r^z.^^i^mz't^. mu^juco.^.xmm\± 

mmm<Drcit^(D^±mm^ism^i±^j^z>izMm^n 

[0014] 

mir^mmt^. m i ^ctr/^ 2 izm-::5i^xi;xTizm^nx 
-r-i ^-(Dm^^^yji^mmmizx-^rmx^^. m-i 

^^'EyUi'i ^*i-'<^-'^i¥2izJ:riilFm^ri^. dcD-i- 
^^:^-f 5^-*<*2{i. ¥S/cJ:±BBS3^J:^^^P:S^j:THB 

iz 2 ooD^gHittmS 9 ;Bcfct>' 1 0 Ti^lStt *in;t 2 "ipc^lil] 
:;^r&J<7);y^XS'>U >^'Tfe^;tf ^X->-X (glass sh 
eaths ) 7:BJ:Zf8f)^. ^ i^—:^i*i2<D±W(DM 

^izt^rz-DxmxLXi^^^a ^^(Dmmr^mm\,t. -r^f 

Wi3^m^xt)^^^\zmzf. ^ ^'i-^ ^--^W2(D^F-m 
t^Tmm 4 ct 0 h^^uDTizm'Si^n^<^otimxf&m 
^nxi^^o 

[0 0 15] ^ ^-r-i ^--^i^2(D±iz\t. f^^m^m 




^6 (o±mzx-^m^tirzF]mm(o'Am'^mu^m:D> 

t^^^fcj^o umm^<D 2 mmmit-^^^ 1 3 j: ^ t-^^ 

{k'&^J 1 3 tl. 2 ^c7)igmmM 9 1 0 C7)TSsg|5 

to 0 1 6] 1 (0[^gi^(c^vAg-r^-l'^:^-r 5^ 

T ti/ci t/ ^ (7) Mn^l^^^^i* T & ^ 7 ;]/ ^ :^ ^ 

[0 0 17] ^mmmtmm^n^o)^:^. z<Dmm^(o 

TEI2^#RaL/ci:7!/^b$^tC^$^MJcfBa!-r^o ^2 

Tfe-So 02fc:fel^T, ^^14<D:/'j>hlHlgSSffil 5 

<;)±gi5{I} 1 6ti. Sl^{C^gfl$nfc2OC0#tg«xtCD2® 

c7)^mi4^P,IH5^»C \t. 2 OC7)mffi 9 , 10 (7) l^-rn>!)^ 

-:^(Dmm'f)mxL. z(Dmm\±±mum(o±w^mm\z 

^i^;^ci^tt$nT(/^^o ^Stt^^HB^Sl Z^DcfcO^l 8 
Jl. ^«i:W(clO(7)H<^?IIlOff^^Wb, a^T'f^^ 

[0 0 18] 2'D(Dmmii^mmi^i li^xzsi sit. 
tt\ ;i (DW-mui&triitisimm'f-it i •^-i' d ^ - h 



h;u<h2x I 0 6 • ^- h;ucDra](c$)^^isfb^ 

[0 0 3 9 ] -^mM<Dm2(Dm'4^^mmizj:n{i£. ±m 
i^^ntz^^yt/-xmfiZ^nrzikxshmmm^^io2 otc 

li^^*:/??^*f5E;8$n^::^ic;^cC^o ^Xp^S^fflj5jc4^2 o 
mA.l-£ ^-bay^JlL. (ni-trofilra ) j (Dy^)l. 
A<h«/^o)tcfc^/cj:pI«Stt:7.r;i/A2 1 (CJzoT, iKlZ.^. 

[0 0 2 0] mmiz. -^mM<Dm3(Dm-^m^m\z^n 

-1-^-1 ^Mmf±(Dmmnm^^^^m-r^rz^iz. mm 
it^m^mi 7^^zfi sizmni-f^nxi^^o 'Xj:& 

'Bmmj^^^2 om&m^ri^mizwm^ti^z:(Dj'\^j y 

:^2 2t^> ^F^L<{i. I 0 Oy>^7<^0^-X^^^^ 
— ^mmz-Dl^^X. 5. 5^;i/h (V) i 1 7;i^Jl.h(7) 
r^(D:^^y hTO hnf± (cut-out voltage ) ^Wt"^ 

tizu^ mmit. 8-2 0 v-fi^D^) o 

[0 0 2 1 ] m^-Sm(D-^-( X^iiiEtC^fe'/Ef ^ <h tC 
cfcO> :*:f6H/ir5;!i^<UT. 5 0 0 ^ U T J: D>k:^ 

^^mmiKMf^m. ^ci:r/i 2 0 0 ^ uT>^y5^fS(7)^ 
-i^-comm^. EIli5ctr/ll2tc75$nfc^(D^c^^o 

[0 0 2 2] 
[^1 ] 
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99. 9999% 


C -40XJ) ; 
99.99999^ 

mm 


C i 'J tXnsec}) 


1 


52gaiA 


llOimA 


0.629 


2 


559d)A 


1046idA 


0- 678 


3 


530isA 


lOTlDiA 


0.714 





5- 






5... 




3}^>ii/h (kv) ^Tft^7^^^*^^J•#$nfcl 5 0 p F (en 


7... 






8- • 






9... 




[0 0 2 3] ^^\z. :in^(Dmm.iki:ffu^ ^-t^ ^- 


1 0 




\t. 2 0 0 og (^^L.) &.±(Dmwi&^mm^ 


1 1 






1 2 






1 3 






1 4 




-(om^^^m-jji^mwimzxTj^-rmx-^^. 


1-5 




mz] m:i \z^^nrzmm.^xx&-( ^—<D[^w> 


1 6 






1 7 






1 8 






1 9 






2 0 






2 1 






2 2 
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